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& (*) 
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<*) Yaniscb-PeTron C, Vieira J P Messing J. Improved ML3 phage clcnii 
g vectors and host strains: nucleotide sequences cf the K13»pl3 and pUCl 
9 vectors. (1985) Gene 33, 103 119 

(**) Jea, G.C., CtuitDn, », a The right border region of j>TiT37 

T-DNA is intrinsically more active than the left border region in 
pr oito ting T-DNA iransf oritat ion. (1986) Proc. Natl. Acad. ScL USA. 83, 
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(*) Jfferson, R. A., Kavaaaeh, I.. A. , Bevan, M. f. CUS rusion : jS-ffl 
ucaroaidase as a sensitive tnd versatile gene fusion in higher plants. 
(1987) HMBO. J. 6. 3901-3907 



(**) Bevan, M. Binary Agrobacieriun vectors for plant transformation. 
(1984) Nucleic Acids. Res. iZ, 8711-8721. 
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M $ 1 MNase Inhibitor (1U/ 1)0.5 1 Reverse Tr 
anscriptase(0.25U/ 1) 1 1 AO - RNA PCR buf f er 2 
1 ARNase FreezH) 8.5 0 1 ^NTPs(lmM)2 1 HN 1) 
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s 
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25 26 
90 95 100 

aag gtg gac aat ctt gtt gtc aat ggc acc gga aca aac tea acc aac 509 
Lys Val Asp Asn Leu Val Val Asn Gly Thr Gly Thr Asn Ser Thr Asn 

105 110 115 

tec act aca get gtt ccc age ttg gtt gca ctt gag aaa att aat gtg 557 
Ser Thr Thr Ala Val Pro Ser Leu Val Ala Leu Glu Lys lie Asn Val 

120 125 130 

gca gat ate att aac gga get caa gaa aaa tgt gta ttg cct cct atg 605 
Ala Asp lie lie Asn Gly Ala Gin Glu Lys Cys Val Leu Pro Pro Met 
135 140 145 150 

gac ggc tac cct cac tgt gag gga aag ate aag tgg atg aaa gac atg 653 
Asp Gly Tyr Pro His Cys Glu Gly Lys lie Lys Trp Met Lys Asp Met 

155 160 165 

tgg cgt tea gat ccc tgc tac gca gac tat gga gtg gat gga tec acc 701 
Trp Arg Ser Asp Pro Cys Tyr Ala Asp Tyr Gly Val Asp Gly Ser Thr 

170 175 180 

tgc tct ttt ttt att tac etc agt gag gtt gaa aat tgg tgt cct cat 749 
Cys Ser Phe Phe lie Tyr Leu Ser Glu Val Glu Asn Trp Cys Pro His 

185 190 195 

tta cct tgg aga gca aaa aat ccc tac gaa gaa get gat cat aat tea 797 
Leu Pro Trp Arg Ala Lys Asn Pro Tyr Glu Glu Ala Asp His Asn Ser 

200 205 210 

ttg gcg gaa att cgt aca gat ttt aat att etc tac agt atg atg aaa 845 
Leu Ala Glu lie Arg Thr Asp Phe Asn lie Leu Tyr Ser Met Met Lys 
215 220 225 230 

aag cat gaa gaa ttc egg tgg atg aga eta egg ate egg cga atg get 893 
Lys His Glu Glu Phe Arg Trp Met Arg Leu Arg lie Arg Arg Met Ala 

235 240 245 

gac gca tgg ate caa gca ate aag tec ctg gca gaa aag cag aac ctt 941 
Asp Ala Trp lie Gin Ala lie Lys Ser Leu Ala Glu Lys Gin Asn Leu 

250 255 260 

gaa aag aga aag egg aag aaa gtc etc gtt cac ctg gga etc ctg acc 989 
Glu Lys Arg Lys Arg Lys Lys Val Leu Val His Leu Gly Leu Leu Thr 

265 270 275 

aag gaa tct gga ttt aag att gca gag aca get ttc agt ggt ggc cct 1037 
Lys Glu Ser Gly Phe Lys lie Ala Glu Thr Ala Phe Ser Gly Gly Pro 

280 285 290 

ctt ggt gaa tta gtt caa tgg agt gat tta att aca tct ctg tac tta 1085 
Leu Gly Glu Leu Val Gin Trp Ser Asp Leu lie Thr Ser Leu Tyr Leu 
295 300 305 310 

ctg ggc cat gac att agg att tea get tea ctg get gag etc aag gaa 1133 
Leu Gly His Asp lie Arg lie Ser Ala Ser Leu Ala Glu Leu Lys Glu 

315 320 325 

ate atg aag aag gtt gta gga aac cga tct ggc tgc cca act gta gga 1181 
He Met Lys Lys Val Val Gly Asn Arg Ser Gly Cys Pro Thr Val Gly 

330 335 340 

gac aga att gtt gag etc att tac att gat att gta gga ctt get caa 1229 
Asp Arg He Val Glu Leu He Tyr He Asp He Val Gly Leu Ala Gin 

345 350 355 

ttc aag aaa act ctt gga cca tec tgg gtt cat tac cag tgc atg etc 1277 
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27 28 
Phe Lys Lys Thr Leu Gly Pro Ser Trp Val His Tyr Gin Cys Met Leu 
360 365 370 



Q I 



cga gtc ctt gat tea ttt ggt act gaa ccc gaa ttt aat cat gca aat 1325 

Arg Val Leu Asp Ser Phe Gly Thr Glu Pro Glu Phe Asn His Ala Asn 

375 380 385 390 

tat gec caa teg aaa ggc cac aag acc cct tgg gga aaa tgg aat ctg 1373 

Tyr Ala Gin Ser Lys Gly His Lys Thr Pro Trp Gly Lys Trp Asn Leu 

395 400 405 

aac cct cag cag ttt tat acc atg ttc cct cat acc cca gac aac age 1421 
Asn Pro Gin Gin Phe Tyr Thr Met Phe Pro His Thr Pro Asp Asn Ser 

410 415 420 

ttt ctg ggg ttt gtg gtt gag cag cac ctg aac tec agt gat ate cac 1469 
Phe Leu Gly Phe Val Val Glu Gin His Leu Asn Ser Ser Asp lie His 

425 430 435 

cac att aat gaa ate aaa agg cag aac cag tec ctt gtg tat ggc aaa 1517 
His lie Asn Glu lie Lys Arg Gin Asn Gin Ser Leu Val Tyr Gly Lys 

440 445 450 

gtg gat age ttc tgg aag aat aag aag ate tac ttg gac att att cac 1565 
Val Asp Ser Phe Trp Lys Asn Lys Lys lie Tyr Leu Asp lie lie His 
455 460 465 470 

aca tac atg gaa gtg cat gca act gtt tat ggc tec age aca aag aat 1613 
Thr Tyr Met Glu Val His Ala Thr Val Tyr Gly Ser Ser Thr Lys Asn 

475 480 485 



att ccc agt tac gtg aaa aac cat ggt ate etc agt gga egg gac ctg 1661 
lie Pro Ser Tyr Val Lys Asn His Gly lie Leu Ser Gly Arg Asp Leu 

490 495 500 

cag ttc ctt ctt cga gaa acc aag ttg ttt gtt gga ctt ggg ttc cct 1709 
Gin Phe Leu Leu Arg Glu Thr Lys Leu Phe Val Gly Leu Gly Phe Pro 

505 510 515 

tac gag ggc cca get ccc ctg gaa get ate gca aat gga tgt get ttt 1757 
Tyr Glu Gly Pro Ala Pro Leu Glu Ala lie Ala Asn Gly Cys Ala Phe 

520 525 530 

ctg aat ccc aag ttc aac cca ccc aaa age age aaa aac aca gac ttt 1805 
Leu Asn Pro Lys Phe Asn Pro Pro Lys Ser Ser Lys Asn Thr Asp Phe 
535 540 545 550 

ttc att ggc aag cca act ctg aga gag ctg aca tec cag cat cct tac 1853 
Phe lie Gly Lys Pro Thr Leu Arg Glu Leu Thr Ser Gin His Pro Tyr 

555 560 565 

get gaa gtt ttc ate ggg egg cca cat gtg tgg act gtt gac etc aac 1901 
Ala Glu Val Phe lie Gly Arg Pro His Val Trp Thr Val Asp Leu Asn 

570 575 580 

aat cag gag gaa gta gag gat gca gtg aaa gca att tta aat cag aag 1949 
Asn Gin Glu Glu Val Glu Asp Ala Val Lys Ala lie Leu Asn Gin Lys 

585 590 595 

att gag cca tac atg cca tat gaa ttt acg tgc gag ggg atg eta cag 1997 
lie Glu Pro Tyr Met Pro Tyr Glu Phe Thr Cys Glu Gly Met Leu Gin 

600 605 610 

aga ate aat get ttc att gaa aaa cag gac ttc tgc cat ggg caa gtg 2045 
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29 30 
Arg lie Asn Ala Phe lie Glu Lys Gin Asp Phe Cys His Gly Gin Val 
615 620 625 630 

atg tgg cca ccc etc age gee eta cag gtc aag ctt get gag ccc ggg 2093 
Met Trp Pro Pro Leu Ser Ala Leu Gin Val Lys Leu Ala Glu Pro Gly 

635 640 645 

cag tec tgc aag cag gtg tgc cag gag age cag etc ate tgc gag cct 2141 
Gin Ser Cys Lys Gin Val Cys Gin Glu Ser Gin Leu lie Cys Glu Pro 

650 655 660 

tct ttc ttc cag cac etc aac aag gac aag gac atg ctg aag tac aag 2189 
Ser Phe Phe Gin His Leu Asn Lys Asp Lys Asp Met Leu Lys Tyr Lys 

665 670 675 

gtg acc tgc caa age tea gag ctg gee aag gac ate ctg gtg ccc tec 2237 
Val Thr Cys Gin Ser Ser Glu Leu Ala Lys Asp lie Leu Val Pro Ser 

680 685 690 

ttt gac cct aag aat aag cac tgt gtg ttt caa ggt gac etc ctg etc 2285 
Phe Asp Pro Lys Asn Lys His Cys Val Phe Gin Gly Asp Leu Leu Leu 
695 700 705 710 

ttc age tgt gca ggc gee cac ccc agg cac cag agg gtc tgc ccc tgc 2333 
Phe Ser Cys Ala Gly Ala His Pro Arg His Gin Arg Val Cys Pro Cys 

715 720 725 

egg gac ttc ate aag ggc cag gtg get etc tgc aaa gac tgc eta 2378 
Arg Asp Phe lie Lys Gly Gin Val Ala Leu Cys Lys Asp Cys Leu 

730 735 740 

tagcagctac ctgctcagcc ctgcaccatg ctgctgggga agacagtggc ccc 2431 
<210> 2 
<211> 741 
<212> PRT 
<213> human 
<400> 2 

Met Ala Leu Phe Thr Pro Trp Lys Leu Ser Ser Gin Lys Leu Gly Phe 

15 10 15 

Phe Leu Val Thr Phe Gly Phe He Trp Gly Met Met Leu Leu His Phe 

20 25 30 

Thr He Gin Gin Arg Thr Gin Pro Glu Ser Ser Ser Met Leu Arg Glu 

35 40 45 

Gin He Leu Asp Leu Ser Lys Arg Tyr He Lys Ala Leu Ala Glu Glu 

50 55 60 

Asn Arg Asn Val Val Asp Gly Pro Tyr Ala Gly Val Met Thr Ala Tyr 
65 70 75 80 

Asp Leu Lys Lys Thr Leu Ala Val Leu Leu Asp Asn He Leu Gin Arg 

85 90 95 

He Gly Lys Leu Glu Ser Lys Val Asp Asn Leu Val Val Asn Gly Thr 

100 105 110 

Gly Thr Asn Ser Thr Asn Ser Thr Thr Ala Val Pro Ser Leu Val Ala 

115 120 125 

Leu Glu Lys He Asn Val Ala Asp He He Asn Gly Ala Gin Glu Lys 

130 135 140 

Cys Val Leu Pro Pro Met Asp Gly Tyr Pro His Cys Glu Gly Lys He 
145 150 155 160 

Lys Trp Met Lys Asp Met Trp Arg Ser Asp Pro Cys Tyr Ala Asp Tyr 
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31 



32 



165 



170 



175 



Gly Val Asp Gly Ser Thr Cys Ser Phe Phe lie Tyr Leu Ser Glu Val 

180 185 190 

Glu Asn Trp Cys Pro His Leu Pro Trp Arg Ala Lys Asn Pro Tyr Glu 

195 200 205 

Glu Ala Asp His Asn Ser Leu Ala Glu lie Arg Thr Asp Phe Asn lie 

210 215 220 

Leu Tyr Ser Met Met Lys Lys His Glu Glu Phe Arg Trp Met Arg Leu 



Arg lie Arg Arg Met Ala Asp Ala Trp lie Gin Ala lie Lys Ser Leu 

245 250 255 

Ala Glu Lys Gin Asn Leu Glu Lys Arg Lys Arg Lys Lys Val Leu Val 

260 265 270 

His Leu Gly Leu Leu Thr Lys Glu Ser Gly Phe Lys lie Ala Glu Thr 

275 280 285 

Ala Phe Ser Gly Gly Pro Leu Gly Glu Leu Val Gin Trp Ser Asp Leu 

290 295 300 

lie Thr Ser Leu Tyr Leu Leu Gly His Asp lie Arg lie Ser Ala Ser 
305 310 315 320 

Leu Ala Glu Leu Lys Glu lie Met Lys Lys Val Val Gly Asn Arg Ser 

325 330 335 

Gly Cys Pro Thr Val Gly Asp Arg lie Val Glu Leu lie Tyr lie Asp 

340 345 350 

lie Val Gly Leu Ala Gin Phe Lys Lys Thr Leu Gly Pro Ser Trp Val 

355 360 365 

His Tyr Gin Cys Met Leu Arg Val Leu Asp Ser Phe Gly Thr Glu Pro 

370 375 380 

Glu Phe Asn His Ala Asn Tyr Ala Gin Ser Lys Gly His Lys Thr Pro 
385 390 395 400 

Trp Gly Lys Trp Asn Leu Asn Pro Gin Gin Phe Tyr Thr Met Phe Pro 

405 410 415 

His Thr Pro Asp Asn Ser Phe Leu Gly Phe Val Val Glu Gin His Leu 

420 425 430 

Asn Ser Ser Asp lie His His lie Asn Glu lie Lys Arg Gin Asn Gin 

435 440 445 

Ser Leu Val Tyr Gly Lys Val Asp Ser Phe Trp Lys Asn Lys Lys lie 

450 455 460 

Tyr Leu Asp He He His Thr Tyr Met Glu Val His Ala Thr Val Tyr 
465 470 475 480 

Gly Ser Ser Thr Lys Asn He Pro Ser Tyr Val Lys Asn His Gly He 

485 490 495 

Leu Ser Gly Arg Asp Leu Gin Phe Leu Leu Arg Glu Thr Lys Leu Phe 

500 505 510 

Val Gly Leu Gly Phe Pro Tyr Glu Gly Pro Ala Pro Leu Glu Ala He 

515 520 525 

Ala Asn Gly Cys Ala Phe Leu Asn Pro Lys Phe Asn Pro Pro Lys Ser 

530 535 540 

Ser Lys Asn Thr Asp Phe Phe He Gly Lys Pro Thr Leu Arg Glu Leu 
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230 



235 



240 



545 

Thr Ser 

Trp Thr 

Ala He 

Cys Glu 
610 
Phe Cys 
625 

Lys Leu 
Gin Leu 
Asp Met 

Asp He 

690 



550 

Gin His Pro Tyr 
565 

Leu Asn 



Val Asp 
580 
Leu Asn 
595 

Gly Met 
His Gly 
Ala Glu 



Gin Lys 

Leu Gin 

Gin Val 
630 
Pro Gly 
645 

He Cys Glu Pro 
660 

Leu Lys Tyr Lys 
675 

Leu Val Pro Ser 



555 560 
Ala Glu Val Phe He Gly Arg Pro His Val 

570 575 
Asn Gin Glu Glu Val Glu Asp Ala Val Lys 

585 590 
He Glu Pro Tyr Met Pro Tyr Glu Phe Thr 

600 605 
Arg He Asn Ala Phe He Glu Lys Gin Asp 
615 620 
Met Trp Pro Pro Leu Ser Ala Leu Gin Val 
635 640 
Gin Ser Cys Lys Gin Val Cys Gin Glu Ser 

650 655 
Ser Phe Phe Gin His Leu Asn Lys Asp Lys 

665 670 
Val Thr Cys Gin Ser Ser Glu Leu Ala Lys 

680 685 
Phe Asp Pro Lys Asn Lys His Cys Val Phe 
695 700 



Gin Gly Asp Leu Leu Leu Phe Ser Cys Ala Gly Ala His Pro Arg His 
705 710 715 720 

Gin Arg Val Cys Pro Cys Arg Asp Phe He Lys Gly Gin Val Ala Leu 



725 

Cys Lys Asp Cys Leu 
740 



730 



735 



y 


} 
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y } e 

N-linked chain 

1) High mannoae type 

Ma* a 1-2 Man a 1~ 6 Man a 1 ^ 

Maaa 1-2 Mano f Man* 1- 4GLcNAc0 1- 4GleNAc 

Manol-2Manol«2Manal- 3 

2) Complex type 

3iaa2-6Gal01- 4GlcNAc & 1- 2Man a 1— 6 

Man 0 1- 4GlcNAc 0 1- 4GkNAc 

Siaa2-6Gal0 l-4GlcNAc0 1 2Manal— 3 

3) Hybrid type 
Man a 1- 6 Man a 

] 

GkNAcfll. ,3 
GlcNAc 01— 3 Man a 



Man a if ^an 0 1- 4GlcNAc 0 1- 4GicNAc 



y } @ 

1) Mammalian cell type 

Sia a 2- 3Galj3 l-4GlcNAc $ 1—6 
SU a 2- 3G&1 0 l-4GlcNAc 0 1~ 2 



Man 5 I- 4GlcNAc 0 1- 4GlcNAc 



Sia a 2- 3Gal 0 l-4GlcNAc 0 1—4 3 6 

Mana/ I 
Sia a 2- 3Gal 0 l-4GfcNAc 0 1—2 Fuca 1 

) Plant cell T^pe 

GlcNAc 0 1- 2M&n * 1—6 

Man0 1- 4GlcNAc0 1- 4GlcNAc 
GlcNAc 13 1- 2Mana 1—6 2 3 

Xyl0 1 Fucal 



y } & 

Sia a 2- 3Gal0 1- 4QlcNAc 0 1 

Mano 1 w Fucal 

2 \ | 

Man0 1- 4GkNAc0 1- 4 GlcNAc- Asn 

Sia« 2- 3Gal0 1- 4GlcNAc & 1^ 

Mane 
.2 



so 



Gal /Jl- 4GlcNAc01 / 



(20) 



J Q O O Q I 



y } a 

GlcNAc01-2MftnaLv 

6 

M&ujJ 1- 4GlcNAc 0 1- 4GlcNAc-Asn 

GlcNAcP 1—4 .3 

Manal' 
GlcNAe^l— 2 

UDF-GlcNAc 

QnT-V 

GlcNAcgl-^ 

Manal v 
GlcNAc/} 1-2 6 

Man 3 1- 4GkNAc 0 1- 4GlcNAc-A8» 

GkNAcJS 1—4 A 

Maaal' 
GlcNAc/3 1—2 
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ATQGCTCTCTTGftCTCOGTGQAfliGTTGTC CT CTCAGAAGCT GGGCTTTTTCCTGGTGACT 
^E^AlaLeuBhtfIhrPro^rpLysLaaS6r^•rGlnLyaL•ttGlyPhePhaLauVAL■nlr 

TTTGGOTCAlTTOGSGTATGATGCTTCTGa^^ 

PI^LyPheIlflTrpGXyHBTMBTI*uL«ufliaPh«thrIlBClnGlnArgThrGlnPro 
GaAAGCAGCTCCATGCTKGCG^ 

Glu3«rSarS#rMBTL«uAcgGluGlnIlBLftuAapLaiaSerl*y»Ar9TyxIl^ysAia 
CTGOCASAAGWUUlCAflGAATGTGGTGGATGQGCC^ 

L«uAla£51uSluAfltlRraAanvalValAapGlyProTyrAla(3lyValMETThiAl«Tyc 

GATCTGAAGAAAACCCTTGCTGTGTTATTAGATAACATTTT'C^^ 
AapLouLyaLyaThrLai^aVall^uLauRapAanllaLaiJtanArgllaGlylyaLea 

GAGTCGW^GTGGACAMCTTGTTGTCMTGGCM 
GluSerLyaValAapAanLauValValAanGlyThtf^ 

jtfyUOTGITCCCAGCTTCXSTTGCaOT 

rhrAlaValProSerl^uVaJALaLeuGlulyallaAanValAlaAapItallaAflnGly 

M aGl nGluLyaCyaValLauProP r oMBTAapGlyT y c P r oHi aCyaGLuGl yLysIle 
AAGTOaTtSAAftSACATGTGGOOTCAG^ 

LyaTrpMETLysAapHirrrrpArgSorAapProCysTycAlaAapTyrO^ 
TCCACCTGCrCrrTTTTTATTIJVOCTCAGTGAGG 

SecThrCysaorHiaPh«IlaTyJCl^a3arGluVaiaiuAaiiTrpCyaProRiaLauPro 
TGGAGAQCAAAAAATCCCTACGAAGAAGCT^^ 

TrpArgAlaiysAanProTyrGluGluAlaAapHi sAatiSe rLauAlaGluI 1 aArgThr 

GATTTTAATATTCTCT ACAGTATGATGAAAAAGCATGRAGAATT CCGGTGGATGAGACTA 
AspPh«AanIl«LwiTyrSBrMBTMETLyaLyaHlaGluGluPhaArsrTiqp^ TAc 9^ u 

OGGATC OGGC GAATG 3 C TG AC GC AT GG AT CCAAGC AATC AAGT CC CTGGCAGAAAAGCAG 
ArgI lOArgArgMETAlaAapAlaTxpI leGloAl alleLya 8« rLauAlaGluLyaGln 

AAOCT T GULAAAGAGAAAGCG GAAG AAAGT C CTCGTTCACCTGGGACTCCTGACCAAGGAA 
AsnLaaGluLyaArgLysArgLyaLyaValLauvalHlaLouGLyLeuLeuThrLysGlu 

TCTGGATTT AAGATTGCAGAGACAGCTTTCAGTGGTGGCCX^ GAA 

Se xGlyPheLys I leAlAGLuThrAlaPhfiSarGlyGlyPcoLauGlyGluLeuVa LGln 

T GGAGTGATTTAATTACATCTCTGT ACTTACT GGGCCATGACATTAGGATTTGAGCTT CA 
TrpS»rAapLauIlaThrSarLaiiTyrLauLauGlyHi3AflpIlaArgIl«3erAla3ar 

CTGGCTGAGCTCAAGGAAATGATGAAGAAGGTTGTACXAAAOOGATCT 
LauAlaGloLattLyaGluIlaKETlyaLyaV&lV&lGlyAsnAraSarGXyCysProThr 

GT AGGAGACAGAATTGTTGAG CT CATTTACATTGAT ATTGTAGGACTTGCT CAATTCAAG 
ValGlyAapArgllaValGluLattHaTyrllaAapIlaValGlyLauAlaGlnPhaLya 

AAAACTCTTGGACCATCCTGGGTTCATTACaUOTGCATGCTCOGACT 

Ly aTh rLauGL yProSa cTrpVaiSiaTyrGlnCyaMBTLauAzgValLauAap SarPha 

GGTACTGAAC C CGAAT TTAArCArOCAAATTATGCCCAATCGAAAGGCCACAAGACCCCT 
GlyThrGluProGluPheAariHiaAlaAanTyrAlaGln3axLyaGlyHiaLyaThrPro 
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y 



TGGGGAAJUVTGGJJITCTGAACCC^ CCAGAC 

TrpGiyLysTirpi^ALeuAsnProGlnGlnPhetyrThrt4ETeheProHlsTbrFro^ 
AanSoSheLauGlyPheVal ValGluGinHtaLauAa n5fl rSar Aapl leHlsHiall© 



3LsnGluIl*LyaArgGlnAariGln3«rL«uValTyrGlylysV«lAap3«rPheTrpLys 
AATAAGAAGAtCTACTTGGACATT*^ 

AanLysLy0llaTyrL«uA«pZXall.ailia i rhrTycMETGluValHiaAlaThrV«lTyr 

GGCT CCAGCftCAAAGAAT ATTCC CAGTTAC GTGAAAAAC CAT GGTATCCT CAGT GGACGG 
Gl yS « cSerTlvrLyaAdnZXAProSart y rValLysAsnHiaGlyIXttL«u3e rGlyArg 

AapI>euGlnFhaI«uX*uArgGluThrLyaI^ 

GGCCCAGCTCCCCTGGAAGCTATCGCAAATGGATGT G CTTT TCTGAAT CC CAAGTTCAAC 
GlyPz-oAlaProL«u61uAIaIlaAl«AsnGlyCyBAlarh«taulV9DProLysPheAan 

CCACCCAAAAGCPW3CAAAAACACAGAGTTTTrCATTG 

proProLysSorserLysAsiiThcAappiieFhdiXeGlyLysFxGThrLeuArgGlui^u 

A(^7CCCAGCATCCTT ACGCTGAAGTT TT CAT CGS 3 CG G C CAC ATOT G r G GACTGTT GAC 
ThrSecGinHlaProTyrAlaGluValPhelleGlyArgProHiaValTrpThrValAflp 

CTCAACAJVTC!!AlQGAGGAAGTAGAGGAT G CAG T GAAAGCAATT T T AAAT CAGAACATT GAG 
LeuAanAanGlnGluGluValGIuAapAlaValLyflAlAllttLauAanGlnLyjIlGGlu 

CCATACATGCCATAT^ATTTAC GTG C GAGGGGAT 3 CT ACAG AG AATCAAT GCTTT CATT 
ProTyrMEOTroTyrGluPhaThrCyaGluGlyMErLeuGlnArglleAsxiAXaPhella 

GAAAAACAQC2ACTTCTGCCATGGGCAAG7GATGTGGCCACCCCTCAGCG 
GluLyaGln^pPhaCyaHisGlyGlaValMETrrpPEoProLauSarAlaLauGlnVal 

AAGCTTG CTGAGOC CGGGCAGTGCTGCAAGCAGGTSTGCCAGGAGA6CCAGCTCATCT0G 
LysL«uAla61uPcoGlyGlnSarCysLysGlnValCyaGlxiGluSarGlnLauIl«Cya 



GluProSacPhafreGlaHiaLauAaaLyBAapLyaAapHETLfluLyaryrLyaVaaThr 

TGCCAAAOGTCASAGCT GG C CAAG GACAT C C T GGT GCCCTCCtT TGAOC C T AAGAATAAG 
Cy»GlnS«rS«rGLuI.auAlaLy«Aspri«I,auValPBoSerPhaAapPEoLyaAaiiLya 

CACTOTOTGTTTCAAGGTGACCTCCTGCTCTTCAGCTGTGCAGGCGOCCACC^ 
HiaCyaValPheGLnGlyAapLauiLauIiauFhaSarCyaAIaGlyAlaHiaProAxgHia 

CAGAGGGTCTGC OCCTGCCGGGACTTCATCAAGGG CCAGGTGGCT CTCTGCAAAGACTGC 
GlnArgValGyaPcoCyaAjegAapPhallaLysQlyGlnyalAlaLauCysLyaAapCys 



AATGAAATCAAAAGGI 




! ATGGCAAAGTGGATAGCTT CTGGAAG 



CTATAG 
Leu*** 
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PA057 

Man « 1-6-Man^ 1- 4GlcNAc0 1 4GlcNAc-PA 

PAOlfl 

Man a 1-6 

Man/J 1- 4GkNAc 0 1- 4GkNAc-PA 
Man a I'd 



PA013 

G!cNAcj31-2Man* 



s 



Man 01- 4GlcNAc/U- 4GlcNAc-PA 

Mana/ 
(HcNAcjJi-2 

PA014 



Man 3 1' 4GkNAc£ 1- 4GlcNAc-PA 

GlcNAc31'4 3 
GlcNAc0X-2 



PA002 

Gal- (JleNAc JJ 1 - 2Man a 1 



Man^ 1- 4GlcNAofl 1- 4ClcNAe-PA 
Qal-OkNAcffl** y 3 

ManoK 

Gal-GkNAc0L'2 
Sugar chain Gal3Gn3M3 
Gal-OIcNAc JJ V 2Man a 1 v 

Man* 1^ 4GicNAcj9 1- 4GlcNAc 
Gal-GkNA*0I-4 '% 
Mans L X 

GalGlcNAcj?l-2 



PA : Pridylamino(gix)up) 

: Galactose 
GIcNAc : N^AcetylguIuBosamine 
Man : Manonose 
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CaMV 

HB Nogjgrp Km r Noa-tor 35S-pm SaJL Noa-ter LB 

/<H H HZ=H=z|> — I— CZ=KK 

pBIlZl SaA 



I 



3 New-pro Km* Noi-Ur 

/<JCZ3C 



SaA digestion 

Sail Sail 
acS-pro ) ( Noo-t« LB 



PBI121-£hff 



XhoL XhoL 
^ | QaT-V ^ 



ligation 



T 



SaJU. 



KB Nos-pro Km r Noe-ter 858-] 

~» u 



r 




GnT-V 



.SMUXhol 
JNos-ter LB 

]l±Z]<k 



pBim-cwr-v 
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} X 



GnT-V 



Nos-Tbr — | 



OnT-Y-P ^ 

GnT-V-R 



BY2GnT-V 
(Clone number) 
X-EcoT14I 



maker BY2 1 4 5 91 95 145 190 



2300bp 
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A 



GnT-V 



Nos-Ter 



GnT-V-3* 



GnT-V-K 



BY2-GaT-V 
(Clone number) 

X-EcoT14I 



maker (a) BY2 1 4 5 91 95 145 190 



2300bp 




y } m 




TinWhour) 
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120mM Mm A?7t ~(pH7.0) 

SOOmM H.T***'**'**'**' 

ISmM MnCLj 

0-5% TVitonX-100 

4pmol PA {fc*MS 

308mM UDP-N-T-fef- A'^ 3 * * y 



GlcNAc a 1- 2Man ol\ 

6 Man 0 1- 4GkNAc 3 1- 4GlcNAc-Asn 

GlcNAc 01~4 /3 
Mana 1 

GlcNAc 0 1—2 mn . 1VI . 

UDP-GlcNAc 



GnT-V 



GlcNAc 



[ GlcNAc g 1- jj 

Manal\ 

GlcNAc 3 1- 2 8 MaQ ^ j. 4GlcNAc 0 !- 4GlcNAc»Asn 

GlcNAc J3 1—4 /3 
Mana 1 

GlcNAc 3 1-2 
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Standard 



PA014 N-T 



BY2-GnT-V#91 
Product N-T-fc^A- 



BY2-GaT-V#91 
Product H*3J*8s 



s 



I 




[miri. J 



